Crude membranes were obtained from L forms by allowing the cells to lyse in distilled water. The crude membranes were washed several times in distilled water, lyophilized, and extracted with phenol-acetic acid-water. The membrane proteins were separated electrophoretically in polyacrylamide gels run at pH 4.5. Electrophoretic patterns and densitometric tracings of the gels showed distinct, reproducible intergeneric differences among L forms of Proteus, Streptobacillus, Staphylococcus, and Streptococcus. Differences within a genus could not be detected except between the group A streptococcal L forms and the one group D F-24 L form. This electrophoretic method offers possibilities for ready identification of L forms through the use of standard reference strains.
The lack of a rigid cell wall has made the identification of bacterial L forms difficult. Taxonomic criteria (i.e., Gram reaction, cellular and colonial morphology, serological typing) normally used for the classification of bacteria are not applicable to L forms. Biochemical data for the identification of L forms are either lacking or insufficient, and serological data, if available, are often equivocal (9) . Recently, deoxyribonucleic acid base composition and nucleic acid hybridization techniques have been used with some success in classifying Mycoplasma species and a few L forms (5) . However, these procedures are time-consuming and complex, and in some cases, especially with gram-positive microorganisms, the hybridization data were inconclusive (9) . Thus, there exists a need for a simple method of identifying L forms. Such a method could also be used to determine the relationship between freshly induced or isolated L forms and their progeny after extended serial passage.
Recently, Rottem and Razin (6) reported on the identification of Mycoplasma species by use of polyacrylamide-gel electrophoresis. Their (6) showed characteristic band patterns obtained when purified membrane proteins from each species examined were dissolved in phenol-acetic acid-water (2:1:0.5, w/v/v) and run on polyacrylamide gels containing 7.5% acrylamide, 5 M urea, and 35% acetic acid. Later, Razin and Rottem (4) showed that whole-cell protein extracts rather than purified membrane proteins could be used, and they stated that L forms of Streptobacillus and Proteus could also be distinguished by this method. These findings led us to investigate further the applicability of such a method for the characterization of bacterial L forms.
MATERIALS AND METHODS
Organisms and growth conditions. The sources of L forms used in these studies are shown in Table 1 . Each strain was grown statically in 1 liter of Trypticase Soy Broth (BBL) containing 3% (w/v) added NaCl and 10% (v/v) horse serum. For the growth of S. moniliformis Ll, the medium was enriched with 0.5% (w/v) Oxoid yeast extract. After 3 days of growth at 37 C, the cells were harvested by centrifugation at 10,000 X g for 30 min and washed three times with distilled water. The resulting crude membrane fractions were lyophilized and stored in a desiccator at -10 C. Approximately 50 to 75% of the lyophilized L-form material was protein (3) .
Preparation of extracts. For electrophoretic analysis, 2 mg of dried L-form material was suspended in 0.1 ml of distilled water. To this was added 0.2 ml of phenol-acetic acid-water (2:1:0.5, w/v/v), and this preparation was incubated in a water bath at 37 C with occasional mixing until an even dispersion was obtained. . Each glass column was loaded with 1.0 ml of separating gel solution, overlaid with water, and allowed to polymerize for 30 min at room temperature with the aid of a fluorescent light. After polymerization, the excess water was drained off, and the inner walls of the column were rinsed with stacking-gel solution. To the top of the separating gel was added 0.2 ml of stackinggel solution; the column was overlaid with water and allowed to polymerize as before. Then the excess water was drained off and 0. the presence of a heavy band at the top and bottom of the separating gel and by the intense double band in the center. As was the case with Proteus L forms, staphylococcal intrageneric similarity was evident. These latter L forms could be easily identified by the absence of any broad intense bands and by the presence of a series of evenly distributed bands of equal intensity.
When L forms derived from group A and group D streptococci were subjected to electrophoretic analysis, the results shown in Fig. 3 were obtained. Note that all four group A types exhibited the same basic pattern. The distinguishing characteristics were (i) the sparse and irregular distribution of bands of even intensity in the upper portion of the gel, (ii) the absence of any intense broad bands, and (iii) the presence of relatively few bands in the lower region of the gel. The pattern for the group D F-24 L form resembled the group A pattern; however, it could be distinguished from the others on the basis of the position of bands in the middle and lower region of the gel.
For comparison, electrophoretic patterns and densitometric tracings of the gels from each of the four genera studied are shown in Fig. 4 The use of electrophoretic analysis for identification is not unique to bacterial L forms. Rottem and Razin (6) showed that electrophoretic patterns of purified membrane proteins could be used to identify the Mycoplasma. Later, it was reported that whole cells rather than extensively purified membranes were adequate for identification (4). The extraction procedure and separating-gel system used for the Mycoplasma were those described by Takayama et al. (7) 
